Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 OPublication number : 08-000264 
(43)Date of publication of application : 09.01.1996 



(51)Int.CI. 




C12N 9/16 




i — 

(21)Application number : 


: 06-294548 


(71)Applicant 


: AJINOMOTO CO INC 


(22)Date of filing : 


29.11.1994 


(72)Inventor : 


MIWA TETSUYA 






KAWAI MISAKO 








ASANO MINAO 








SUZUKI SHUNICHI 








SHIBAI HIROSHIRO 



(30)Priority 

Priority number : 06 83138 Priority date : 21.04.1994 Priority country : JP 



(54) NEW THIOL PROTEASE 

(57)Abstract: 

PURPOSE: To obtain the subject new enzyme originated from the cotyledon of a germinated 
soybean, having characteristic properties, capable of efficiently decomposing proteins stored in 
the seed of soybean into amino acids or low mol.wt. peptides, and giving the decomposition 
products for food raw materials, natural seasonings, feeds, etc. 

CONSTITUTION: A new thiolprotease is originated from the cotyledon of a germinated soybean, 
has an action to decompose proteins stored in the seed of soybean into amino acids or low 
mol.wt. peptides, has the optimal pH of approximately 3-7, has the optimal temperature of 
approximately 30-50° C, has a mol.wt. (SDS-PAGE) of approximately 26-30KD. uses soybean 
7S globulin, soybean 1 1 S globulin or bovine serum albumin as a substrate, is inhibited with 
trans- epoxysucciny|-l_-leucylamide (4-guanidino)-butane, and is activated with 2- 
mercaptoethanol, cysteine or reduction glutachione, and is useful for food raw materials, natural 
seasonings, feeds, etc. The enzyme can be obtained by homogenizing the cotyledon of the 
soybean in a phosphoric acid buffer solution cooled with ice, centrifuging the homogenized 
solution, and subsequently separating from the supernatant. 
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(57) [Rift] 

-f-if js * > /■« f » % &m tr h m m ? * - * 7- a r - 
tot, #&-*-fr-?u?r—&&m^ttiii#4x 



1 

[»«ai] «3Fy-fx^»t**u ^xa^pg? 

1) M*pH :^3-7 

2) Miffifttt : fa 3 0-5 0°C 

3) ^I(SDS-PAGE) :#)26-30KD 

4) mm : #4X1 Sifazrv >, *vxi 1 s^p?' 

5) ffiSJPJ: h 9>^-x#+*y-!f^^JW-L-n-r 

6) TSttftffl: 2-^^^hx^y-;k *>X7*-f 

4X»>'**K<D»fl»H£. 
[0 00 1 ] 

^yp^r -««to«iiaaa*tfflt** x* >/< 

[0002] 

<**HBS 51-70852-^, ft&BS 55-32344, t$£^p03-6048 
0, 62-2 39966, #1^02-2392. #13^03-11246 

[0 00 3 ] ST* MKJ;Sffl*#»**Tofc»^ 3^ 

gwn&H cc a 9 ?§£ j: 5 a ^ >r x * > * >? mnfcfmm. 

75 ^^©MPJ *«]©*:«>«: 
[0 004 ] cn^Mt^^, Rff^nfT-b* 

ocj: aawaafefrTTo^iii^** etifc. use** 

B-CttRff O-^n 7-7 —te^C*f LtM *) CDBJt4*?rr 
^>^<L^^a6^rt^ (S.S.Nielsen et al . , 3. Agri 
c. Food Chen. 36, 896 (1988)) □ BP*>, *^±^-CX 
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£i>5raa*#*£. c©raao^iR<Dfc&. 
io [ooo5]^^r, 24x$is'*>?n*^&&wDm 

[0 0 0 6] 

>f X * > ^ * KOBJR^WCcfltffl-r 4 * -f x^e CD 

ccf^uv «^<DBf»*>^^»*s|fSU:S«™«:7 5 

^dr^x*6cwifia^>^^K*S»K:. 
lBKtcfi^Cc»W-r€>^"P^7— fe\ &£C4i:/Pf* 

7 - ■ew##«E-r 4 c <t 3 n^»r * 4. 

[0 0 0 7 ] St, ^^^X^icm^/cStl4^>^- 
^HflD*^«»*t L/tTB. 7 S ya^y 
(K.A. Wilson et al . , Plant Physiol. 82, 71 (198 
6), X. Qi et al., Plant Physiol. 99, 725 (199 
2)) , 11 S^ayj>^igi (K.A. Wilson et a 
1., Plant Physiol. 82, 71 (1986), K.A. Wilson et a 
30 1., PlantPhysiol .88, 355 (1988)) , 

^52 r "J :7">"W>fc: t:$-ftMmM (M. A. Madden et 
al., Phytochemistry 24, 2811 (1985)) , & — ~yy 
§y h yy'U>4>t t Z-ftMBM (P.M. Hartl et. a 
1., Phytochemistry 25, 23( 1986), K.A. Wilson et a 
1., Plant Physiol. 88, 355 (1988)) , ^JU^+S^ 
<^ffBa**. 96(5), 639 (197 

6)) , -te U >7'Pf7--fe' (M. Akhtaruzzaman et. a 
1., Biosci. Biotech. Biochem. 56(6), 878 ( 1992)) 

40 [0008] cneoii^ii^ 

s^tf totl/c /c» , M^nfc7'Pf7- 42^^ U 4> y 
^X»»*>^^Jl*»»f-r44«IRe)Sc^ote 0 S 

c » o /cshso ^ xtf mz >^ ^ H^r*a <b Ltcmm& 

50 ^^'^ FCC«-r»»!«:M6l/«>4J:5aB*«*^ja 
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[0009] ik, ctihammiimfetci-tzmmb, 

J-iZmZT 5 sWSlteT 5 sm 2 ~ 3 **©<S#^:X 
[0010] 

[t$S£B?&-r£fca!>©^g:] ##6Bj;ge>Mms9F5E£ 10 
trt » . f A X £ > /< i> «©*fc ft Office <£ffl I, S R» 

fT-v<<cm-?z>t><D-c$>z. Attala*. ffe##-fx 

ttff : 20 
1 ) MM p H : &3~7 

2) SiSlg :fi30-5 0'C 

3) ft*m (SDS-PAGE) :|)26-30KD 

4) mm ■ 24X1 S?<a7<)>. Z4X\ 1 S^nX 

5) h^>^-x^+>'i>-i'->^;u-L-a-Y 
F -X#> (E-64) "C 

6) rStfeftSrU: 2 - y JU#X h x £ y 

>. SSM^£?*>rr§14<bi*n& 0 30 
[0 0 1 1 ] ^Bfy-fX^-JI&fcBBfcl, 
r» ^tiSffflBSfflaiS, 3?cratnBailtti?K<t:9ffilt£ti 

$>'*9S<>ctm. fcfcz&zctzimf?2>?'(x 
[0012] ^m^xmm^^-^-xar-r 

s i <-» ^ roB©c>-r*i©*cc;6H >r i>mn.>— 
£H.£ e ffiot, #^Bj«;sH>-r«t,>-r*-i©T'f vir-f 

A *#6Bfl -5 $f *J§ ^ ^ - y- n f" T - -fe' CC^tf *> © 

r - fc't t- o tiswror -r v if -r A©*Bffc*;ss*-r s . 
too i3] ft. pT-Yvif^A^Esa-r eia: 

l-S?:D3-a, ffi©-^* D 3 - iS tWT 6. D3 

- a ©N5£JStti5©T = ^ !Ei2?iJ£i5?ijai©^?iJ#-st 1 50 
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*C, D 3 - (3©N^#3a©T 5 ^ffi?"J£i2?ljai©i2 
?iJS^2^-r o 
[0014] *«WO»f«^*-Jl/^af T— 
^©M*4tUTfflt,^n^^^-( , X« 1 *:<D%4X 

©ss*ra*>!&:u. r !feto%ms5$nTt,^y-fx, t$ 
jftHMiu-cfflc^n-ci^^-YXi?, •e®stig£t&. 

e^£©*;*-t±. 1 0 BtH£S2tffcl£3F#-YX*#if4 
[0015] *f|BJ©if^^^-^^*n7-T— fe'©PM 

^©^-YX^^ciiL-c^^. zjxfrhtf 

?-fX$>^ Jt©$WBJ5fS « C © # -Y XJfi ttl^CC 
[0016] *#6BJ<DSim?- + -^XPf-T-4z©*SiS 

u r f# 6 * iffliaffl m«©isssj^^ *> isjfe^Rcf* 
l < ta-r. 

[0017] *5m<r>m&*-*-}\>~xv7-7-~- fe*©<^m 

»©^o^T-^r»^)»*jffl»a*atttt»©i i s 
zmmczj x+ntp \cmx>tc § n-s i s ? d -x y >© 
-so tnz<D94 xz>^i>mz±ii<Dmn<DZ>.>ii>m 

5:#.BS©C t„ 

[0018] #»w©*f«^*-^-7a^T--tf©i£tt 

h-ji/j&:t'©ji7c9i©asfln{c«fc*). *p^«c 
[0019] ^moymm^^-^y ut-7 -b'©is 

pHB|5)3-7, «S5(C« P H^3. 5-5. 5, £9 
S^CCtJ p Hift 3 . 5~5. 0©SgfflT'i&5 
PI) . C©«SH"CRlS*tf*««tl.>. JtA:. SSSf«^ 
^-;b7-a7-T--fe'©MiijaSt*^3 0-5 0, «SiC 
(Jf5j3 5-4 5 = C©®ffl-C*>^> (132 ##) . SSoT. 
C ©iBHT'Sft^tT x. B «fe t J „ 

[0 02 0 ] ^iOW^t-AXDrT- felcitf 
*PIW"J©lia»*W^te. *<SMS*. E-6 4 (h^> 
X-x#+>"y-^f>^.;l/-L-a^^jL-r S F (4-?' 
T^i^y) -^$>) 5Cj;fJ^<FI«$n. PMSF 

(V $r>X;U^r-Jl/7Jb^- y F) . 3, 4-D 
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CI (3, 4 -i/fOn-fVJ'? •>>) fc£«Cj:»?l8< 
(i3#I) . COCiJ: 1 ). ##gBJi©ir*i 

PD £ ^ jj- - ;u V n T — fe't? * £ C £ *s t>*> •& 0 
[002 1 ] ±$L/tct5{C. *^©Sf*I^^-^^' 
Pf-T— fe't*2«P©T-Y Vlf A A<L 0-Ci¥ffi-r^A^ 
CtlCD^TMiilnl— SDS-PAGEi-C^lfi 
26-30KD. KHSK«m7~2 9. 5KDilS 
<H3#JS> . 

[0022] y-fX*>/<f««MIM"*»*. 10 
Off « * - J L- ^ C 7- T — fe* £ * © * * ffl <- 4 ^ 4> Ml » 

tta*£#^X*>><*WS*4£*»£U 5 0mM 

h <)<y^mmm (pH4. o> . o. 2M Na 

CI, 2mM lOmM 2 -->Ol/ 

[0 0 2 3] 2( 

[0024] <»SFS 1 • c30©fjtM> *V XB?i^*> 

j^c30*»»£l/aBl.>4C£iOfc. 
2V X« (ft) t>-**©4»*3& l 6lllAL/. AIM<^ 
(H*B<ttt«) (C*5t»t:9!l 2B$P^. BSl 2B$lffl. a 
BE 2 5*C-C*ei/fc. c30©fBi4i!i<tbr{3:. ±f3©9i 
B#i£#£ 1 BW££ It £3ftft lBm<DZAX*m*m 

[0025] ^^X^^e>©c3ffSr^Wlfi^>^i'» 3 

©a hh* - TStms i tc» u r o fc 5 tssotsm % 

1 (50mM'J>K#'J'?A*i?ij$t. 1M NaCI, 

2 mMT %>{v)~ h ■J'J'A, PH 7. 0)£/JlR. i^* 

_-9-_ 5 ^-9-_--ei o»pa**y^^ x-r-sciicio 

[0026] Jft #~ te'-eatit Ufc©*> . 4 °CT' 2 
0 0 0 0 g x 3 0#Ntt<&U ^©±*§£ifiilK (T F'< 
>t- y?mi¥1±t?. No. 2) Tj*jftOfc. i$©pH 
*. JfflrC4. 8tC««L. 4-C-C2B#ia#gL-fc. * 
©?£. 4 °C-C'2 0 0 0 0 g x 3 0#IH!jt'l>U -&©±?S 

fi&C onA Sepharose (7t jUv~>7*± 
$£) tcttb. *7Ai'0-7l-i'77-/- ; Sr'lT^fc„ C© 
&mc<J: 0 c3oaffl<*tc®« Ltd f}7 ^.ViWmW. 1 £ 
a L W*fc»KtJfel » IB 1/ 5 0m 
M a - ^ ju- D - v > y F %&A,tc%$MWl 1 ^ 
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[0028] C©IB»*©c30©J$S ; £SD S - P AG 

> <t s*>n 6 ^ > F &©© - c30TC 
*-,fc. C©iffl#*BU*»0fc1*. *8fK?£2 (3 5mM 

•J>H*y?A««iK. 0. 4MNaCl, 2mM 
T'Jiti-V 'J^A. pH 7. 6) &C*tU-Tj£WU * 
giC2 0 0 0 0 g X 1 0#fgjS<l>l,"t. ±!t ; &c30©ifl 

[0 029] <*M^2 . c307>ftlSf*©^*>±iSffl 

1 tc>Pt L -C?K^ b ft 5 (SM©^?®® 3 ( 1 
0 mM 'J h<)V tMffiW.. 1 4 0 mM N a C 

1, 2mM TVit-fV')?^* PH 4. 0)4tt]i 

ffiMO, ffl««BBR«« 1 SriBKUc LowrySK 
^^^^^'mSMm.^'ii-oX, **»iftS-C0.5mg 
o /m i iiS?>J;^iciiiKL/cc©fiiWis{»*j§?Ki. I3l 
D<«fci£|g0.5mg/m 1 <bRS?»J:^(cP«{Ufcc30i 
ftig^l/. 5 0mM WtF'J^(pH4. 0). 
0. 2M NaCK 2mM 7 V "J *5 A^fiT 
-C 3 0 °C. 18 B^JSfCS St5©Sa^©^^ S D 

s-p AGEicz-oxmmvrc, ^©js*, c3o©^js 
s ^^^©fi^trAinltfett^snfc. c 

30 ©5J&$tca7Gffl-C&« 1 0mM©2 

>»-Jl/4W5i. C 3053-«gJSlS©*Lt»ffiji* J iS» 

[0030] 3 . caodSBawowwoss^a 

1 0 Hg^-*©ffltB^cti«:c30^»Sjg143!) 5 i2^e.nfc/c 
». -e©JSt&*ii^>e^*D3iPfO\ e#D3©fl«?:. 

±ai©sr&^i i T-ec3o»PSi€; ; &mK sds- 

PAGEKi-7-Cc30(D^O F©?^^!!^ U 

I^, t£tt©W&<!: l/t. 5 0 mM itffi^ h U ■? A^« 
i( P H4. 0). 0. 2M NaCI. 2mM Ti? 
{ti-hW^ lOmM 2-^iW7>x^y-J^ 
Set. 3 o *cr. l »Pa«: l u g<Dcw*ftm-f -6^* 

[0 03 1 ] 1 . Vlffl : ±^©«fc ^CCiHg[3n/cfflffl!3 

mmmmiz. wntthyjAKiotpHe. 5tc 

ISKl/. 4 , Ct-i#fLfcf, «S(7F'Of>> 
^?$t±M. No. 5 1 4 A) r-ffijib. St^'&WtSffl^ 
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[0 03 2 ] 2. «*tt^n-7hy77^:i«Blfc 
mmtt 2 0 Kfflffli ft & X ^«i7>^e^ 0 A^rflax., 
2 0%tt«I«Bc*«tfiBMB«4 (50mM y >g£# y 
•i?AM, 2 mM T^bth^^ pH 6. 
2) CC*fLTjgWLft: 0 »W»»6ftfciBiR* 2 0 0 0 
0*X3 0#IBI»4>U *©±»*»n: B CCX'Whtl 

^77^i?7APheny 1 Sep 
ha rose HP (7 7 A^l/TttM) fcttLtc. C 

0 %&*PK££$tP*l?e$! 4 CC J: 0 #»« * > 
l/ciC5, *<B»14*W^2>2^<Diii^|ga?>6n 

j8B#±ofc. twnojSBUBfoasaiBtt, D3- 

aH^fcJ:-€-2%ia«l, D 3 - &mftl* 0 %IS«TC* 20 

0^^D3-aiU D3 -flK»KH?aE^*£ 
iB*?nSc3Q»JB»**D 3 ~/3 £ Otc 0 
[0 0 3 3 ] 3. mJ*>£3&Z>V^h? ; 77 4 - : W 

htitc2^<mmm^^ti^txmsmh. ioomM 
o o o o g x i oamj&bu ^rti^n<D±m^ntc 0 

3C^^U-^ h tf=yV 4 -;*7^A Mono Q(^r^ 30 

«Sf*>^^»*ac*«Ofc». NaCl*^«W* 

1 0 0mM*>6 4 0 0 mM-^fb2tf£ C £ tc£ 
D3-(xH»tcS**rs±«, D3-£®5HC&*T£ 40 

±m cd ^ 6 * i> /c»^r h * n^n i m^t? & ^ 

/c 0 £fc. D3 -a^I^^^'DS -/3£^trHi 

OmZttM-tZt. D 3 — a<DJi&D 3-/3 CcJfc^lft?* 

20 OmMCDNaC 1 T\ D 3 - fi«:te<fc* 1 3 0 
mMONaC 1 V-Z ti^tl ffim L tc B 
[0 03 4] 4 . y iV«iH : D 3 - a *gtf Hfl\ D 3 

mmutc. awa©*** 2 o o o o g x 1 o^noa* 50 
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-C^Pffi<bl//cy^«ifl^^AS e-phacryl S 
2 0 0HR (7tJUv^TI±»> KftUfc. «*HJffli# 
Oc3Q»»iStt**J5ELfc£C6. D3-a, D3-£ 

DS-PAGEfcttU * vs/-^ry yr> h^-Sft 

fel/ciC^, D3 - ateJ:Zf D3 -/3«£4>(C, «K 

F4ca4*rccffl»3m:c^sc <t assess 
*n*n©»^-««iKj2 6-3 0KD, aascctttt 

2 7-2 9. 5KDift«t>6tlfc (H3#I) B 
[0 0 3 5 ] C(D*|^CCi:^i:br£ttO±S^?iJ^L./c 0 
lutimfflHIBR?^ 1 <Dc3Q»JBO#ffitt»fe<t * 0 . 
2U/mgr*ofc<D{c>Pf U i^n/cD3-a, D 
3- &{Z±i>te, ^gttW^lOOU/mgt*^ 

— ^D3«ttTitt'c*j<fc'e5 0 ois&cfflsisn/cc 

[0 03 6 ] <H*fiW4. ^nf^T— tfD3©N**fta 
or ^ y«l^J<0»S>±BS©J:96Cf|WSnfc2o<Z> 
7'a f7 -^D3©N*«8#ffl©iB9»J*ttT©J: 5 *cft5g 

b/c 0 ffiii^D^r— fem^o^^, *>/^Mfi2 
yg^sDs #^et# y r * y s k v ^msmsh 

t^yf>7;i/t'i K (pvdf) JHtcSW»**te¥L/ 

If- (ABim ^f^4 7 6A) icWt, N^ffiT 

[0 03 7] N»6^tlfn, D3-a«30» 
D3-i3(J2 3ilOT> yBffla?»JAS*5EOfco D 

HC, D3-e©N*«T5^«E5»J*E9U»#2tC^ 

[0 0 3 8 ] <H)5gWI5. ^n^T-^D3£jaB»*i 

CO y A X % > A 9 K^JWStt© Jt« >70t7 v- D3 <h 

(*)») CO, y-YX5f>/^»»**Stt«:JMT©J:9 
^J:b»5L/c a 

[0 0 3 9] ^D7*T--fe*D3»filTO<t^CCBItJ0fc 0 

Wi* CDffl*WHB««iR l £ . *M^b^ h y -5 A^Cct 0 p 
H7. otciORL/ta. ^S5>lli^tfo/c c ffi14<D3g«?> 

6n/c4 o%~8 o«ttfl»KiH»*«««5cc»b'r 

SW*1t ofctl, 2 0 000gxi0 #fH«'frL-t©± 
os e FF (7r^7V7tt») £CftL/c„ CCD^f^ 
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asssiffl^-csmtff^fc. co<b£^aj«*<DNa 

0, #»98©^P^r— «2D3*i^ai$ii/c 0 C*i&t£ 
Dffl«tl8»ft^2*»fc. C©*nvhsr*:7-fHft 

[0 04 0]ffl^*7 F nf7---l2Mtt 1 5 0mM 'J 
>M««(pH 7. 0) tCifflB'r&CiCCiOBI 

[0 04 l]»IBSIilttt l IMB^J: J: 

>Oht^- isJ:Zf^rtLmrJV^^> (BSA) Srffl 

[0 04 2 ] Sfi»45 0mM H^h>;9AlMHK 
(pH 4. 0) , 2 00mM Nad, 2mM Tisit 

(S DS - P A G E T ©lfc<K> 



*^h«;^A, 1 OmM 2 -^JU^7^ hx^y-JU#«E 
Tr3 0'C, 1 8ftlBtfo/c. »H*>^^BiftKtt* 
"CO. Smg/mliU iRUDT &»3RiftK»^o^T 
— t*M»5 Mg/m 1 . ffl«SS*^2«l OMg/ 
m\tVtc e f^^saattLowryfttCiOSi 

[0 04 3 ] #«©Bft©iiW9«:. SDS-PAGE 
*5<tCX. NBD-F (4-Fluoro-4-Nitr 
obenzofurazan, m%Mm (#0 SO 
10 OfciSKiT 5 sW<DMM (K. Imai, Y. Watanabe, Ana 
1. Chim. Acta. 130, 377 (1981)) lC<£ 9 ff r>tc. 

[0044] mi»cD**>/^wm»jiHStt*, s 

DS-PAGEr«Kl/fctS***14C^Ufc. CCDS 

B S AO^HttMUCttKr £ i , »«B*tctb^*« 
ifioyaf7-i2'D3 (^t-j^nf*7-fe') 

20 [0 04 5 ] 
* [*1 ] 



3 R 


7* aT?-t*D3 


7' tijT-t' M 


BSA 


+ + + 


+ + + 


7ST 07* 'jy 


+ + + 


+ 


c30 


♦ + + 




US** U7' UV 


♦ + + 


+ 


M7" arMnf ?- 





+++: y;P±*>6©«l/lw<> K<WB* 
[0 04 6] p«BR©«*>^^«M»l»iStt*. N 

b d - f ate <t &sgf r ^ u «sjh* u 



^ a f - r - -fe'M iC J: 4 Mt« . 2V X £ > v < * Ktt B 
S Atcib^2-8fS»SSStitc< l»CiW-3fc„ - 
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-L-D>f^75 F (4 - t/T^i/s) (E 
-64), 3, 4-y^PD>fV^7'J> (3, 4-D 
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